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Abstract 
The implementation of effective science programmes in primary schools is of 
continuing interest and concern for professional developers. As part of the 
Australian Academy of Science's approach to creating an awareness of Primary 
Investigations, a project team trialled a series of satellite television broadcasts 
of lessons related to two units of the curriculum for Year 3 and 4 children in 48 
participating schools. The professional development project entitled Simply 
Science, included a focused component for the respective classroom teachers, 
which was also conducted by satellite. This paper reports the involvement of a 
Year 4 teacher in the project and describes her professional growth. Already an 
experienced and confident teacher, no quantitative changes in science teaching 
self efficacy were detected. However, her pedagogical content knowledge and 
confidence to teach science in the concept areas of matter and energy were 
enhanced. Changes in the teacher's views about the co-operative learning 
strategies espoused by Primary Investigations were also evident. Implications 
for the design of professional development programmes for primary science 
teachers are discussed. (This is a preprint of an article published in Research in 
Science Education 1996, 27(1), 51-69) 
 
 
A belief that one's teaching abilities can produce positive changes in students' achievement 
and behaviours has been defined as teacher self efficacy (Gibson & Dembo, 1984). Fullan 
(1993a) suggests "each and every educator must strive to be an effective change agent" and 
therefore teachers' se1f efficacy and personal visions are important elements to consider in 
any change process such as participation in professional development projects. If change 
projects include exemplars of credible peer teaching, appropriate teaching strategies, collegial 
support, and other support strategies specifically targeted at teachers, change should be more 
effective and teachers' resistance to change minimised (O'Brien, 1992). Self efficacy and 
attitudes are developed through observation and social influences such as positive 
reinforcement and verbal persuasion (Bandura, 1986). Hence the observation by teachers of 
credible models and practice in professional development projects may provide effective 
vicarious experiences with the potential to produce change in self efficacy and change in 
practice (Gibson & Dembo, 1984). 
 
The teacher involved in this study participated in a trial television broadcast by The 
Australian Academy of Science to 33 primary schools nation-wide in 1995. The project, titled 
Simply Science, comprised six television broadcasts for Year 3/4 children and two for 
teachers, and was transmitted via satellite with opportunities for selected participants to 
engage with the presenters interactively by telephone connection during the children's 
broadcasts. The project was designed to foster and support the teaching of science in the 
classroom. The television broadcasts were linked directly to the recently produced primary 
science package, Primary Investigations (Australian Academy of Science, 1994) and were 
produced by a commercial production company. 
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Primary investigations is an integrated science, technology and environmental studies 
curriculum adapted from the Biological Sciences Curriculum Study (BSCS) programme 
Science for Life and Living (Biological Sciences Curriculum Study, 1989) and implements 
Bybee's (1993) strategy involving lessons in which children are challenged to engage, 
explore, explain, elaborate and evaluate. The Primary Investigations curriculum is founded 
on assumptions about children's learning that are consistent with the philosophies and implicit 
structures that underpin a constructivist learning environment and implements a co-operative 
learning model built about themes which, for example, in Year 4 emphasise Patterns and 
Predictions. In effect, the teacher should employ strategies designed to facilitate knowledge 
construction (Collins, Brown, & Newman, 1989) and foster the development of a community 
of learners (Bereiter, 1994). As a package it aims to support teachers with detailed 
instructions, background knowledge and directs the teacher to: 
Consider yourse1f an instructiona11eaderand guide, and allow students to bring their own 
experiences to their learning. Your role is to question, probe, clarify, monitor and assist 
and otherwise encourage students to progress. (Australian Academy of Science, 1994, p. 
x). 
 
The six television broadcasts for children included segments which could be described as 
providing vicarious experiences in the teaching of science for primary teachers. Situations 
were presented where teachers could observe children succeeding, reassuring the teachers that 
they too, possess the ability to master comparable activities. There was an expectation that 
teachers would follow-up each television broadcast by implementing lessons of their own 
from Primary Investigations. The television broadcasts for children assumed no particular 
background skills or experiences on the part of the teachers. The two teachers' broadcasts 
outlined essential features of the Primary Investigations curriculum package. 
 
The intent of this paper is not to provide a critique of the project itself, the style and nature of 
the television broadcasts, or comment on the performances of the studio-based presenters, but 
rather to explore the experiences of a teacher engaged in grappling with new ideas presented 
in the professional development project  
 
Theoretical Framework 
 
Based on a review of the research literature and their own experiences as science educators, 
the investigators assumed that the enactment of any change process would involve fluctuation 
in concerns as the participant came to cope with various factors, and that motivation to 
change would depend on the values and expectancies that the teacher held regarding the 
teaching of science. Thus, the analysis was informed by three perspectives: (a) the teacher's 
views of the nature of science; (b) the teachers self efficacy, motivation and confidence to 
teach science; and (c) the influence of constructivist epistemology on her teaching.  
 
Views o/the Nature o/Science 
The research literature indicates that there is a possible link between teachers' views of 
scientific knowledge and their classroom practice (Duschl & Wright, 1989; Brickbouse, 
1990). For example, Dusch! and Wright (1989) found that high school science teachers gave 
little thought to the nature of the discipline from which teaching tasks were taken and gave 
little consideration to the nature and place of theories in making teaching and learning 
decisions. Brickbouse (1990), in a study of three middle school teachers, observed that their 
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beliefs about the nature of science were represented in the way they planned and taught 
science. Brickbouse and Bodner (1992) noted a conflict between a beginning teacher's view 
of science as an infoITI1aI. often anarchistic endeavour and his or her views that children in 
the classroom need to be presented knowledge in a structured format A primary school 
teacher's beliefs about science, reflected in her desire that children should get the ''right 
answer," inhibited her acceptance of change from a content-oriented, textbook based science 
programme to a hands-on problem solving approach (Martens, 1992). Professional 
development programmes for teachers that focus entirely on content knowledge separated 
from applications may reinforce the belief that science is a body of laws, principles and facts 
to be rote learned. The acquisition of knowledge in the absence of application provides little 
opportunity for the learner to engage in meaningful problem solving in ways representative of 
science as a cultural practice (Bereiter, 1994). In addition, the effective learning of science, 
the development of scientific reasoning skills and "'expertise" require students to engage in 
collaborative knowledge building exemplified by active discussion, argument and 
reconciliation of various points of view in situations where genuine problems are being 
solved (Kuhn, 1993). The didactic, task driven, knowledge accumulation practices that 
dominate many science classrooms influenced by teachers> beliefs about the nature of 
science (Gallagher, 1991) contrast strongly with those that involve encouraging active 
enjoyment in knowledge building and conceptual change in ways that acknowledge the 
socially constructed and tentative nature of scientific knowledge. Therefore, the Simply 
Science project was analysed for the view of science conveyed by the eight broadcasts for 
children and teachers. Then evidence for changes in the teacher's views of the nature of 
science as a result of the project was sought.  
 
Self Efficacy, Motivation and Confidence to Teach Science  
 
Affect is an important factor to consider. For example, motivation to undertake science 
activities requires the teacher to value the tasks (Pintrich, Marx, & Boyle, 1993), which 
includes a view that science can have personal relevance for most people (Watters & Ginns, 
1995). Engaging in science teaching also requires confidence in their ability to implement a 
worthwhile science programme. Because many primary teachers see science as an 
accumulation of established knowledge, they lack confidence in their own knowledge of 
science and hence are less inclined to implement any form of science in their classrooms 
(Kahle, Anderson, & Darnjanovic, 1991; Manning, Esler, & Baird, 1982; Mechling, Stedman, 
& Donnellan, 1982). Alternatively teachers who feel that they do have a substantial 
knowledge of science may feel confident to teach science but implement programmes that are 
content driven and fail to engage children in effective learning (Brickhouse & Bodner, 1992).  
 
Understanding the effect of motivation can draw on self efficacy theory (Bandura, 1977; 
1986). Bandura proposed that behaviour is based firstly, on the development, by people, of a 
generalised expectancy about action-outcome contingencies through life experiences 
(outcome expectancy) and, secondly the development of a more personal belief about their 
own ability to cope (self efficacy). Bandura's self efficacy model has provided a number of 
significant insights into the general behaviour of teachers (Ashton, Webb, & Doda, 1983; 
Ashton & Webb, 1986; Dembo & Gibson, 1985; Greenwood, Olejnik, & Parkay, 1990), and 
it is suggested that in cases where both efficacy and outcome expectancies vary, teachers' 
behaviours can be predicted by considering both factors. The model has been used as the 
theoretical basis for a study into primary teachers' self efficacy beliefs in the domain specific 
area of science education (Riggs & Enochs, 1990) and has provided a framework to 
investigate changes in personal science teaching self efficacy among teachers participating in 
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a collaborative professional development programme in Colorado (Ellis, 1995). Furthermore, 
it has been observed that science teaching self efficacy of pre-service teachers undergoes 
positive changes after experiencing course units in which there is a focus on science as a 
meaningful and relevant social endeavour, and which espouse constructivist principles 
(Ginns, Watters, Tulip, & Lucas, 1995; Watters, Ginns, Enochs, & Asoko, 1995; Ginns & 
Watters, 1996). Previous work has also shown that the low level of science teaching self 
efficacy of a number of practising teachers was linked to negative science experiences in their 
own schooling (deLaat & Watters, 1995).  
 
Bandura (1977, 1986) argued that self efficacy is changed by successful personal experiences, 
vicarious experiences or by persuasion. Professional development programmes usually 
involve the least effective form of change, persuasion. The television broadcasts were 
analysed for the presence of highlights which could be described as promoting successful 
involvement and learning by the children,' thereby presenting appropriate vicarious 
experiences for the teacher, and encouraging successful implementation of lessons by the 
teacher.  
 
Influence of a Constructivist Epistemology 
 
A critical feature of the professional development project was the implementation of lessons 
from the Primary Investigations curriculum package. This curriculum assumes a philosophy 
congruent with a social constructivist learning environment involving, for example, co-
operative learning. A learning environment of this nature would thus be distinguished by 
certain recognisable features. Consequently, teaching episodes, events and interactions in the 
project were analysed using a framework that drew upon the work of Taylor, Fraser and 
White (1994) and Kruger and Summers (1993). 
 
Taylor, Fraser and White (1994) examined the socio-cultural forces shaping the high school 
science classroom from a critical theory perspective. Factors identified as important elements 
of such an environment included: (a) making science seem personally relevant to the outside 
world; (b) engaging students in reflective negotiations with each other; (c) instructors inviting 
students to share control of the design, management, and evaluation of their learning; (d) 
students being empowered to express critical concern about the quality of teaching and 
learning activities; and (e) students experiencing the uncertain nature of scientific knowledge. 
 
Drawing on the work of Neale, Smith and Johnson (1990), Kruger and Summers (1993) 
examined the teaching and learning of science concepts in primary classrooms from a 
teacher's perspective. Science lessons taught by two teachers were analysed for: (a) 
conceptual accuracy (of the individual teacher); (b) conceptual emphasis evident in all aspects 
of a lesson; (c) extent of use of appropriate representations such as analogies, examples or 
metaphors and any linkage of these to children's interests and everyday experiences; (d) 
appropriate tasks or activities, their conceptual relevance, level and sequencing and use made 
of them to develop conceptual understanding; (e) the use made of children's ideas, including 
eliciting them, comparing and contrasting them, reviewing and checking changes in them; (f) 
the science teaching strategies adopted and the rationale on which the sequence is based; (g) 
the flexibility, or the teacher's ability to respond, deviate from the plan and cope with the 
unexpected; and (b) appropriate differentiation and clarity of progression. 
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The Study 
 
Methodology 
 The study utilised a problem-based methodology that aimed to resolve an educational 
problem by considering the research within the classroom context (Robinson, 1993). 
Problem-based methodology uses methods suitable for the practical constraints of the 
problem (Walker & Evers, 1988). The research design adopted was a case study approach 
(Erickson, 1986; Miles & Huberman, 1994) which acknowledges that educational research is 
conducted in an open system, with a myriad of influences, rather than a closed system solely 
affected by a treatment (House, 1991). The methods involved observation and recording of a 
teacher's behaviours in teaching science to two Year 4 classes in a school participating 
voluntarily in the trial professional development project based on the Australian Academy of 
Science's new science curriculum Primary Investigations.  
 
The Subject 
The focus teacher of this study was Anna (all names are pseudonyms). Anna has taught at the 
participating school for 19 out of her 26 years of teaching. However, she has not regularly 
taught science above Year 5 level. Anna was selected because the Simply Science television 
broadcasts were targeted at Years 3 and 4 and both Year 4 classes at the school were taught 
science by her. Anna was described by her principal as a traditionalist, a view that may have 
arisen from his perceptions of her reliance on a formal classroom seating arrangement of 
desks in rows and adherence to a rigid timetable.  
 
Context: School and Principal  
The school was a Catholic Parish school comprising approximately 400 children located in a 
middle-low socio-economic area of metropolitan Brisbane. The school had, in the previous 
year, installed a satellite communications receiving dish and had participated in a series of 
satellite delivered lessons in Japanese. The school saw itself as a leader in the use of advanced 
technology in both instruction for children and professional development for teaching. The 
technology was familiar to the teachers and there appeared little concern with the 
technological aspects of this initiative. Similarly, the children saw this mode of instruction as 
part of their normal routine. The principal was visionary in providing leadership in this mode 
of education and was well supported in the initiative by his staff and the school community. 
 
Data Collection 
Quantitative and qualitative data were collected for the study in a number of ways. 
Immediately prior to the implementation of the initiative, all teachers in the school were 
surveyed to establish their level of science teaching self efficacy. A number of semi-
structured interviews were conducted with the focus teacher to probe her beliefs, experiences 
and theories-in-action. The second Year 4 teacher, Katie, was also interviewed. The attitudes 
of children towards science prior to and during the project were monitored to provide some 
indication as to whether emotive changes were occurring in the classroom that may have 
impacted on the focus teacher. Anecdotal and incidental events associated with the project 
and involvement of the teacher and children were monitored during each television broadcast 
and during the implementation of each lesson. Finally, the attitudes and self efficacy of the 
teacher were re-examined at the conclusion of the intervention. Specific details of the 
techniques used for data collection are described below. 
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1. A pretest measure of Personal Science Teaching Efficacy (PSTE) and Science 
Teaching Outcome Expectancy (STOE) of all teachers in the school and pretest and 
post-test measures of PSTE and STOE of the teacher were obtained using the 
Science Teaching Efficacy Belief Instrument (STEBl-A) which contains two 
standardised scales designed to measure these constructs (Riggs & Enochs, 1990). 
The preservice version of this instrument has been validated in the Australian 
context with preservice primary teacher students (Ginns et al., 1995). 
 
2. The teaching subject preferences of all teachers in the school prior to the 
intervention and the teaching subject preferences of the teacher prior to the 
intervention and after the intervention were identified using an established test, the 
Subject Preference Inventory (SP!) instrument devised by Markle (1978). This 
instrument identifies primary teachers' preference for teaching various subjects and 
has been used by Riggs and Enochs (1990) in their work on developing a science 
teaching efficacy belief instrument The instrument has been adapted for use in the 
Australian context (deLaat & Watters, 1995). 
 
3. The level of concern of the teacher about the innovation and her concerns about 
implementing change were monitored using the Stages of Concern Questionnaire 
(SoCQ) (Han, George, & Rutherford, 1977). The instrument consists of seven items 
for seven stages of concern about innovation and change: awareness, information, 
personal, management, consequence, collaboration and refocusing. 
 
4. Children's attitudes to science prior to, and at the completion, of the intervention 
were surveyed using a modified version of the Test of Science Related Attitudes 
(TOSRA) (Fraser, 1981). The version used contained 21 questions from TOSRA 
assessing four scales: adoption of scientific attitudes, enjoyment of science, attitude 
to scientific inquiry and leisure interest in science. Children in bands of high and 
low interest and attitude to science were chosen for ongoing interviews, described 
below, and their responses were analysed within the adopted theoretical framework 
to develop an understanding of the participants' actions (Erickson, 1986). 
 
5. Semi-structured interviews with the teacher were used: to explore the teacher's 
personal reflections on her own schooling, tacit or prior knowledge, and other 
contextual issues in an initial interview; to obtain the teacher's perceptions of the 
important structural elements of her science programme; and, to obtain her personal 
perceptions of the effectiveness of the interactive television broadcasts and 
subsequent implementation of lessons from Primary Investigations. 
 
6. Additional semi-structured interviews were conducted: to obtain the views of the 
school principal on the project; to obtain the perspectives of the teachers Year 4 
teaching colleague on the project; and, to probe the impact of the intervention and 
subsequent follow-up activities on the attitudes of a selected group of children. 
 
7. Observations were made of: student-teacher interactions occurring during the 
children's television broadcasts; the implementation of the follow-on lessons from 
Primary Investigations; and the interactions during group work of the children 
selected for interviews. 
All interactions during the children's television broadcasts were video- and audio-taped. The 
follow-on lessons were video-taped and interactions between children during several lessons 
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were audio-taped. Observations of classroom practice were also recorded in field notes and 
member checked with the teacher after construction of a profile of action (Guba & Lincoln, 
1993). 
 
The sequence of events that occurred in the study are shown in Table 1. 
 
The Intervention 
In summary, the intervention can be considered as consisting of all aspects of the Simply 
Science professional development project. The children's television broadcasts, each of 
twenty five minutes duration, presented topics extracted from the Academy's Primary 
Investigations curriculum package which specifically addressed a concept that was followed 
with implementation by the teacher of a Primary Investigations activity. The concepts were 
superimposed on the theme of Patterns and Predictions from Primary Investigations, Book 4 
and are concerned with the properties of matter: more explicitly, solids in terms of structure, 
strength and function; liquids in terms of fluidity; and gases in terms of compressibility and 
pressure. 
 
The format of presentation involved two studio-based teachers and a studio-host leading 
discussions, implementing activities and reviewing past television broadcasts. The script was 
supported by video-clips of everyday examples of concepts and processes which were used 
by the studio-teachers to link the content to real world applications. Interactive engagement 
with children was achieved through telephone communication with selected schools during 
each television broadcast The reality of production schedules resulted in a somewhat 
superficial approach to the presentation of content material which deviated from the stated 
intents of the curriculum package. 
 
Table 1 
Sequence of events. 
 
Week Event 
1.  Attitudes test-children 
 Science Teaching Efficacy Belief Instrument (STEBI-A) – teachers 
Subject Preference Inventory (SPI) – Anna 
Stages of Concern Questionnaire (SoCQ) – Anna 
2.   Interview with Anna 
Interview with Katie 
Interview with Principal 
Simply Science - Teacher Broadcast #1 
Interview with Anna and Katie (after Teacher Broadcast #1) 
Simply Science - Children's Broadcast #1 
3.  Implemented Primary Investigations lesson #1 [Straw Towers] 
Simply Science - Children's Broadcast #2 
4.  Implemented Primary Investigations lesson #2 [patterns of Strength] 
Interview with selected children (group) 
Simply Science - Children's Broadcast #3 
5.  Implemented Primary Investigations lesson #3 [Finding Strong Structures] 
Simply Science - Teacher Broadcast #2 
Simply Science - Children's Broadcast #4 
6.  Implemented Primary Investigations lesson #4 [Windy Weather] 
Simply Science - Children's Broadcast #5 
7.  Implemented Primary Investigations lesson #5 [Weather Watch] 
Individual interviews with selected children 
Simply Science - Children's Broadcast #6 
Interview with Anna 
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8.  Implemented Primary Investigations lesson #6 [Weather Patterns] 
Interview with Principal 
Attitudes test –children 
STEBI-A-Anna 
 SPI-Anna 
SoCQ-Anna 
 
For example, the inclusion of content superimposed on the units in Primary Investigations, 
Book 4, that is, Construction and Testing and Investigating Weather, tended to confound the 
link with the theme Patterns and Predictions. Nevertheless, the project attempted to help 
teachers set up autonomous learning environments with a focus on negotiation of meaning 
through co-operative learning. Support for this attempt came through the two teacher 
television broadcasts.   
 
The two television broadcasts for teachers provided an introduction to the constructivist and 
cooperative learning philosophies emphasised in Primary Investigations. These two television 
broadcasts were separated by several weeks and hence the children's broadcasts were well 
underway before the second broadcast for teachers on co-operative learning was delivered. 
Hence, much of the planning for implementation was undertaken without the benefit of the 
teachers' television broadcasts and based on material supplied prior to the commencement of 
the project. This material took the form of a booklet in which the purpose of Simply Science 
was explained, background reading for each television broadcast was provided and a synopsis 
of each follow up activity given. Group work was emphasised and instructions given to 
reinforce the co-operative model used in the Primary Investigations curriculum, although no 
conceptual foundation for the model was presented. Teachers were encouraged to integrate 
the science learning experiences and to allow children to explore their own ideas, make 
meaningful interpretations and to make links to their own personal worlds.  Overall, the 
project was seen to be an incentive for teachers to implement the new curriculum package. Its 
philosophy and the children's television broadcasts were designed to provide teachers with a 
starting point for the investigations contained within the relevant Primary Investigations 
books. Consequently, as a more child-centred approach, the project was expected to impact 
on children's attitudes to science and conceptual change by giving them the opportunity to 
engage in meaningful learning and to provide professional development for participating 
teachers in implementing such an approach. 
 
Findings - Anna's Story 
 
The Beginning 
Anna was interviewed prior to the first television broadcast of Simply Science, The open-
ended interview probed a range of topics that included describing her own experiences in 
learning science, her philosophies and strategies for teaching science and her expectations for 
the forthcoming telecast, Anna attended primary school as a child in Brisbane from which 
time she expressed vague recollections of doing a limited amount of science around about 
Year 6 or Year 7. She did not take any science courses at secondary school. Her two years at 
teachers' training college included some science which she found ''most interesting because it 
was all new." Consequently, she has carried that enthusiasm with her for her twenty years of 
teaching. Anna's view of science is that it is about ideas and explaining natural events. 
However, she expressed apprehension about teaching science above Year 4 level.   
In teaching science, her focus is on the major concept area of "Life" and she relies on the 
Queensland Primary Science Sourcebook (Primary Science Project, 1982) for ideas. On 
average she allocates about one hour per week to science in her teaching programme and has 
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the added responsibility for teaching both of the Year 4 classes in the school. She appears to 
enjoy teaching science and believes it is very important. However, she makes no attempt to 
integrate it with other areas of the curriculum. She does not attend science professional 
development programmes or conferences. A big constraint on her teaching science is the lack 
of resources: "If I look in the Sourcebook and there's something I think 'we haven't got all 
that, where am I going to find these materials?' I'll avoid that one. Resources are a really big 
factor. I'd say number one." She acknowledges her lack of content knowledge and weak 
background in science but she does not see this as a major handicap.  
 
Her attitude to children, who ask questions to which she does not know the answer, is "Let's 
find out. Let's look it up. Let's find someone who knows who can tell us." She almost sees 
this as an advantage because it makes the children go and find the information and think 
about it. The children in her class warmed to her and were comfortable, if not slightly 
exasperated, with the overall environment she established. One child commented: "what they 
say is maybe, and a year later they go (sic) maybe and you ask them again and they go maybe 
and they never do it." Anna was unaware of modem science teaching theories and terms such 
as constructivism were, at the beginning of the study, unknown to her. However, she did, in 
practice, recognise that children do contribute their own knowledge to the learning 
environment:  
 
They contribute quite a bit from their experiences they share with us and that enhances the 
lesson I would say ... I am always really listening to what they say. They have had lots of 
experiences in different things and they will give me information and I'll say ._. I didn't 
know that I've learnt something today. 
 
Anna's pretest STEBI-A scores are indicative of a high level of science teaching self efficacy 
(Table 2) and are higher than the school means on the two scales. Anna's enthusiasm about 
science is in marked contrast to Katie, her Year 4 teaching colleague, who despite a 
substantial background in high school science, which she did not enjoy, avoided teaching 
science and expressed apprehension about the prospect of having to teach any science at all. 
Katie's science teaching self efficacy (PSTE) score was 15 points (almost 2SD) lower than 
Anna's. It is likely that Katie's beliefs and concerns underpinned the arrangement whereby 
Anna assumed the responsibility of teaching science to both Year 4 classes. 
 
Table 2 
 
Anna's Self Efficacy Scores and School Mean Self Efficacy Scores 
Scale Anna's 
pretest 
score 
Anna's post-test 
score 
School 
mean 
SD 
Science teaching self efficacy PSTE 
Science teaching outcome expectancy STOE 
50 
41 
 
46 
45 
 
44.15 
38.77 
 
7.83 
5.93 
 
 
Anna has a confidence and motivation to teach science grounded in years of experience and 
tacit knowledge and driven by an intrinsic interest in science. In responding to the SPI, she 
indicated a preference to teach mathematics and science over the humanities and social 
studies and from the interview data was seen to value science as an important area of study 
for children. Somewhat self disparagingly, Anna acknowledged many deficiencies in her own 
knowledge of science but nevertheless a keenness to find out answers and a high level of self 
efficacy belief about her ability to implement a science programme effectively and the 
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outcomes of science teaching. Her view of science was consistent with her history and 
experiences and focused on knowledge acquisition in contrast to open-ended exploration of 
problems and natural phenomena. However, strategies that drew on a process approach to 
science, consistent with the state science syllabus, featured extensively in her teaching. 
Hence, the approaches adopted by the Primary Investigations package would be novel and 
represent a substantial change in her curriculum and instructional strategies. 
 
Unfortunately, Anna was somewhat unprepared for the project having had little forewarning 
about the television broadcasts and little opportunity to assimilate the contents of the booklet 
supplied with Simply Science and the structure and contents of the Primary Investigations 
curriculum package. Nevertheless, she was looking forward to it as a personal learning 
experience and one that she believed children would enjoy. She anticipated seeing actual 
lessons being taught and hence from such vicarious experiences she hoped to learn new 
procedures and strategies. 
 
Subsequently, Anna was informally interviewed after each television broadcast and following 
the lessons that were implemented in the classroom. An interview was undertaken after the 
completion of the project. Further discussions took place the following year when the school 
decided to implement the Primary Investigations curriculum package on a school basis. The 
findings from these formal and informal interviews are discussed in the following sections. 
 
The Experience-The Teachers' Television Broadcasts 
Anna understood from the first teachers' television broadcast that the overall project was 
aimed at developing curiosity and setting up situations in which children could be engaged in 
activities that allowed extensive observation and prediction. Her colleague Katie, a younger 
teacher and a recent graduate, who viewed the first broadcast focused on the way she believed 
science should be taught, with an emphasis on children trying to find out for themselves and 
then attempting to clarify reasons for the way things are. Yet, Katie was uncomfortable about 
the possibility that she would have to implement Primary Investigations in the future. 
 
Anna, at this stage, did not express any major concern or apprehension about the intended 
project However, the pragmatics of implementing the planned lessons did bother Anna; for 
example, the number of straws needed, the right cardboard, the extent to which some of this 
material had been taught already, relationship with the school programme, the distribution of 
books and other managerial concerns. These concerns were supported by the interpretation of 
the SoCQ survey described later. The second teacher television broadcast was seen by Anna 
after three lessons had been taught. The theme of this television broadcast was on co-
operative learning, a conceptualisation of which essentially had been ignored to this point. 
Although co-operative learning is emphasised in the Primary Investigations teachers' books, 
the rationale and purpose is not explicit. Hence, the implementation of co-operative learning 
by Anna became strategic and directed, but not conceptual (Johnson & Johnson, 1995). In 
other words, tasks were still individualistic and not genuine collaborative efforts directed at 
problem solving for communal benefit. 
 
The Experience-Review of Lessons Taught by Anna 
The series of lessons (Table I) involved looking for elements and patterns that were necessary 
to strengthen or stabilise a construction (Construction and Testing unit) and then to explore 
patterns in weather (Investigating Weather unit). Children were required to build straw 
towers, test shapes that provide strength. and make observations of structural designs such as 
bridges and buildings. The children then proceeded to construct a wind indicator, measure the 
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strength of wind and then to explore changes in weather patterns from satellite images taken 
at regular intervals. On analysing the first lesson, Straw Towers (from the Construction and 
Testing unit), it appeared that there were two main things happening. One was that the class 
and the teacher were coming to terms with the co-operative group work and secondly, the 
children were finding out their roles and learning to accept that the co-operative group work 
approach was going to be more or less a regular way of working in science. The children 
physically worked in groups. However, several adopted an individualistic approach and any 
co-operation between group members was minimal. There was no consideration of the 
cognitive role of group work as being a possible purpose for working in this structure. Anna's 
immediate reflections focused on her observations that the children were enjoying the activity 
and that there appeared to be a commitment to work productivity. 
 
I'm happy I think they all enjoyed it and they worked hard and they've come with 
something to present to the whole class, I'm pleased with the way it went Some children 
could perhaps have contributed more, that's basically the nature of the beast I think. Some 
children are very enthused. 
 
The interpretation of co-operation was interesting in that it was seen to be effective because 
there was a purposeful allocation of tasks by the children. Co-operation was about helping 
and sharing in the physical and infrastructure support and "taking turns" or doing tasks that 
individuals preferred. 
 
The group dynamics was also an important consideration: 
 
A lot depends on who I put them with too. I had a group with John, Curtis and Ian and 
that group there and they seemed to all get on rea1Iy well. They're the sort of kids ... no 
matter where you put them and wherever I put Jake he will argue, and after a couple of 
weeks he'd suggest a different grouping. 
 
The teacher attempted to make the science personally relevant for the children by referring to 
examples of towers they might have seen in the world outside the classroom. 
 
In the second lesson, Patterns of Strength, the familiarisation of the teacher and children with 
cooperative group work continued. This was reflected in the gradually increasing 
involvement of the teacher in the process and the active engagement of the children in the 
individual construction work required as part of the lesson plan. Individual children were not 
challenged to justify or share reasons why a decision was made to construct a particular 
pattern to strengthen a design.  
 
Approximately 15 minutes of the third lesson, Finding Strong Structures, were spent outside 
the classroom looking at structural features of buildings in the school. The children examined 
photographs in the relevant Student Book and the teacher was actively engaged with the 
groups requiring them to observe more closely. However, little scaffolding was evident. 
Instructions were directed towards keeping children on task. Children appeared to enjoy 
doing the activity, although they were not directly challenged as to why various patterns of 
strength were needed so that structures can, for example, support a given load without 
collapsing or bending and thus be safe to use. In the fourth lesson, Windy Weather (from the 
Investigating Weather unit), the teacher established the theme of the unit by focusing on 
observation of the weather and the need to collect data over a certain period of time. Several 
children brought forward interesting ideas, particularly one suggesting air is necessary to lift a 
plane, but these were not fully incorporated into the lesson by the teacher. Some debate 
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between the children was encouraged but no in-depth justifications for statements made were 
sought from the children. The children were actively involved in the construction of wind 
strength meters which they used subsequently, in an outdoor segment of the lesson. The 
lesson did engage the children with the idea of weather and helped them explore some ways 
of investigating weather.  
 
Although the teacher very effectively set the theme of the fifth lesson, Weather Watch, both 
indoor and outdoor segments of the lesson required a lot of time to organise the groups, 
provide instructions on how to fill in the record sheet, and how to report relevant readings 
because of the requirement to conduct weather observations over five consecutive days. The 
organisational aspects of the extended lesson negated any immediate use of the data that 
children were going to collect, hence the questions tended not to be open-ended. Similarly, no 
attention was paid to using the collected data to explain the type of weather that was being 
experienced at the time. In the sixth lesson, Weather Patterns, much discussion was generated 
by the weather satellite photographs supplied in Primary Investigations Student Book. The 
teacher generated this discussion by using a model of a globe and ball to show a weather 
satellite above the earth. The model appealed to the children. Anna probed children's views of 
information contained in the photographs but there was a tendency to steer them to a "correct' 
interpretation of the information. A shift towards listening more carefully to the children's 
responses and getting children to respond to each others' comments and suggestions was 
clearly evident. Children's alternative views were sought and the children were challenged to 
justify their predictions and/or assertions. Interactions with children in group work focused on 
assisting and guiding the children and getting them to think more about the task in hand. 
 
Analysis of Findings and Discussion 
 
Analysis of Anna's Reflections on Simply Science and Primary Investigations 
 
It was evident in the interview with Anna at the end of the project that her attitude to 
cooperative group work had changed. Her early attention focused on the physical sharing of 
labour and social adjustments needed to work co-operatively. By the end of the project an 
emphasis on the sharing of ideas had emerged. She thought that through discussion 
everybody's ideas were able to be expressed and that children could listen to each others' 
opinions and to make decisions on the basis of negotiation. It was important for children to be 
able to relate to other people's opinions. 
 
I think co-operation is a big thing in the whole programme. If you haven't got co-
operation, the whole thing falls to bits. Certainly some kids are more co-operative than 
others of course, some work extremely well and always will. I think it's helped them to 
respect other people's opinions and not everybody, it doesn't matter who's right and who's 
wrong, nobody has to be wrong in this do they, how they do it?  
 
Anna thought that the important feature of the television broadcasts, from the children's point 
of view, occurred when they were involved interactively in the programme. For her, just 
watching the children working in their groups in the follow-up lessons in which they were 
discussing and problem solving was important and personally rewarding. The value of the 
television broadcasts was debatable. Anna saw parts of each children's television broadcast as 
being "interesting and some less so." She believed the children also found some parts 
interesting and they tuned out on others, for example, "I've only got to watch them watching it 
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and you can see those, when it all goes, and suddenly something came on and they all were 
looking and the attention waned again."  
 
However, the visual impact of a number of events was powerful and was important to 
facilitate learning. In Anna's view the most helpful part of the project was that the television 
broadcasts showed children working together on several occasions. This, Anna commented, 
was useful both for her as a model for how some activities could be used, and for the children 
as a credible model to which they could relate to. The children were motivated when they saw 
other children but became less interested when the presenters were featured. The opportunity 
to watch other teachers in action was a strong component of Anna's evaluation: 
 
I'm always interested looking at other teachers working with children and how they're 
setting up their lesson and how children work in groups. I could do that, that's a good 
idea, say from my point of view, yes, I think that (feature of the television broadcast) is 
important 
 
However, she qualified her support for some of the visual elements of the television 
broadcasts by stating: 
 
They can look at TV all day and look at people bursting balloons and making straw 
towers and doing this and that, but they can do it themselves. So (it's) the actual lesson 
that they're involved in. I think the kids working on things themselves in their groups, 
hands on looking at things, observing. going out here and looking at the wind and the 
clouds and being involved to me is major, and the TV thing is important too, but without 
that we could probably still do these lessons anyway. 
 
Wben asked about the usefulness of Primary Investigations for those who do not teach 
science, Anna expressed her support indicating that she saw the package as being very helpful 
and had the potential to change teachers' attitudes towards teaching science: 
 
... they'd feel better about teaching science, I really do, because we've got the guide-lines, 
we've got the book there and it's all set out and it's very helpful to me because if I had to 
create all these lessons myself, there's no way I would have even thought of half of that I 
have to get everything out of books and I like it when if s all set out. but the people who 
said I hate teaching science and they avoid it like mad, do anything but  if they had this 
programme they could all do it because it's all there and fm not no whizz person at 
science as you know, I'm learning a lot of these things as I go along. I really am.  
  
Clearly she was impressed with the range of activities and the visual impact of these 
activities. Seeing and being able to duplicate or replicate them were important for Anna: for 
example, 'The kids have to be involved and do the things, like the balloons and the table, 
which I want to do with these kids, we really need to do that, and I'm going to do that" 
 
Data from the group and individual interviews with selected children in weeks four and seven 
of the project (Table 1) confirmed several observations made by Anna about the impact of the 
television broadcasts and subsequent lessons on the children. The responses from the children 
universally indicated that the television broadcasts and follow-on lessons from Primary 
Investigations were interesting and enjoyable. All children were able to articulate a particular 
episode, activity or concept that had made a significant impact on them. These included 
strategies for building strong towers, the compressibility of air, understanding how to read 
weather charts and observing the properties of water. The value they saw was particularly in 
being able to see demonstrations, or examples, and then following that experience with an in-
class activity. This evidence supports Anna’s assertion that the visual impact of a number of 
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events was powerful and facilitated learning. Group work was well accepted. Children liked 
sharing ideas and having their ideas listened to in small groups. Anna indicated that co-
operation was important and the programme helped children to respect each others' opinions. 
The requirement for less book work and writing was mentioned by several. Although it was 
apparent that an emphasis on the sharing of ideas was emerging, the children did not feel 
much in control of what was happening in the class. In their view, the teacher continued to 
orchestrate, direct and manage activities with little consultation with the children. Few. at this 
stage were prepared to speak up and challenge strategies or content. 
 
Analysis of Classroom Practice 
Examples of factors considered important for constructivist teaching by Taylor et al. (1994) 
were evident in the learning environment that Anna established in her classroom. She 
explicitly drew upon children's experiences within the local community and surroundings in 
her discussions. The significance of lesson material was made known to the children both for 
their own personal sense of empowerment and as a grounding for further study of science. 
She attempted to address attitudes by using interesting anecdotal stories and projecting a 
demeanour that conveyed science as an interesting and ''fun'' endeavour. While appearing to 
encourage an environment where there was open discussion of the curriculum and peoples' 
feelings, Anna did not tend to respond substantively to children who expressed critical 
concern about events in the classroom.  
 
The conceptual emphasis, tasks, activities and strategies (Kruger & Summers, 1993) were 
very much dominated by the Primary Investigations curriculum materials and hence Anna 
had little opportunity to exhibit practices that could be described as child initiated. What was 
evident was some degree of control gradually given to children to engage in reflective 
dialogue with the teacher and the willingness to provide interesting and appropriate 
representations, for example, Lesson 6-Weather Patterns. There was no change in her 
willingness to share control of the design, management and evaluation of their learning. The 
notion that scientific knowledge is tentative was not explicitly expressed but in her discourse 
with the class, she often referred to her own tentative knowledge of science. Her view of the 
dynamic nature of the growth of scientific knowledge was also expressed through reference to 
media reports of scientific discoveries and changing understandings of certain phenomena. 
This was particularly evident in discussions about weather that emerged towards the end of 
the series of television broadcasts.  
 
Missing from her practice was the extensive use of child-child interactions and reflective 
practices. Co-operative learning is a key feature of Primary Investigations and is implicit in 
social constructivism. There was little evidence of genuine sharing, discussion and consensus 
making in the groups and the tasks were not collaborative in the sense that the groups 
acquired an identity and operated as a cohesive unit.  
 
Nevertheless, the implementation was effective in that children acknowledged in the 
interviews and from the analysis of data from the modified TOSRA attitude survey, a greater 
interest in and enjoyment of science, and an acceptance of group work in which ideas were 
shared and valued. 
 
Anna's Concerns about Implementing Change 
An analysis of the individual items of the SoCQ revealed that Anna knew little about the 
professional development project but was keen to find better ways of teaching science. The 
pattern exhibited in Figure 1 shows a clear change in her concern about certain aspects of the 
Page | 15 
 
project. The project raised Anna's awareness in the sense of wanting to engage in discussion 
about using the programme and be more involved in implementing the programme, but she 
still expressed concern about resourcing. An interpretation of the impact on her personally 
suggested that she was, at the end of the project, less concerned about the changes to herself 
as a teacher but there was some concern about the extra energy and time commitments 
required. Concerns about management of such a programme were initially low and remained 
essentially the same except for the issue of organisation of time each day. An increasing 
concern with the impact of the project on the children emerged during informal discussions 
with Anna, a concern that was recorded in field notes. Her concerns about the evaluation of 
the effect of Primary Investigations on the children also increased. A large change in Anna's 
score on the measure of consequence reflects her increased concern about this aspect of the 
innovation. She wanted to improve communication and discussion of the programming with 
her colleagues. During interviews with Anna, she indicated a strong support for implementing 
the full programme. However, when asked directly about the preparedness to take on a 
leadership role in developing the programme she was more reticent. These concerns are 
reflected in an increased score on the measure of collaboration. Given the limited scope of the 
project and her limited familiarity with the whole programme it is not surprising that she has 
not changed significantly in her desire to revise or refocus the innovation for her own 
teaching purposes. The television broadcast would have not provided her with sufficient 
guidance to be prepared to become more innovative or flexible in her use of Primary 
Investigations. This conclusion is supported by an analysis of the implemented lessons for 
teacher flexibility based on the Kruger and Summers' (1993) framework.  
 
Summary and Conclusions 
 
This research has reported a case study of the impact of a series of television broadcasts on 
the professional practice of a teacher being introduced to a new curriculum programme. The 
television broadcasts were limited in scope and directed at two audiences. Firstly, two 
television broadcasts for teachers addressed the philosophy and structure of the curriculum 
package. Both appeared directed and strategic in that they provided a superficial overview of 
the structure of the Primary Investigations, neither realistically achieving any conceptual 
development nor projecting a clearly discernible view of the nature of science. Little more 
could have been expected from such limited opportunity. Secondly, six television broadcasts 
for children were purported to involve interactive engagement in problem solving, a feature 
that did not appear from the data to be of any significant value. The most useful aspects of the 
television broadcasts for children were the opportunity to observe other children engaged in 
science activities and to see interesting demonstrations that were linked with real world 
events dramatically displayed on screen. Anna was an experienced teacher and already quite 
interested in science which, with mathematics, were her preferred teaching options. She 
expressed strong interest in the Simply Science project and was keen to be involved in any 
activity that would enhance the learning outcomes of her children. On the other hand, she had 
not been involved in any professional development programmes in science previously 
because of lack of opportunity, although the local science teachers' association provides 
conferences and workshops specifically for primary teachers. In her teaching practice she 
probably saw herself metaphorically more as a director, encouraging children to engage in 
learning, and providing facilities and presenting information. 
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Figure 1. Anna's responses on Stages of Concern Questionnaire (SoCQ) before and after 
intervention.  (August  = tilted square, November = square.) 
 
Her teaching was teacher centred with most discourse occurring between teacher and student. 
The co-operative learning model was a new experience for her and its implementation was of 
limited success. However, there were important positive changes in Anna's attitudes and 
confidence with regard to co-operative learning which were reflected in her final comments 
and the observations of Lesson 6. The vicarious experiences ?f observing children working 
and succeeding during the television broadcasts may have contributed to Anna's changed 
approach to group work in the final lesson. Anna's response to the member check process, in 
which she demonstrated a belief that she could now cope with teaching science to children in 
Years 5 to 7, substantiate these observations. Her change in self efficacy was small and in fact 
slightly negative, but that may reflect apprehension about her own knowledge base and 
possible implications of a full adoption of Primary Investigations by the school and the 
possibility that she may have to play a leadership role in its implementation. Changes in 
Anna's responses to the Stages of Concern Questionnaire also reflected professional growth in 
that she has adopted a more outward looking view of the innovation. She is now more 
concerned about the effects of the introduction of Primary Investigations on the children and 
how she can share her expertise and knowledge with her colleagues.  
 
This research provides insights into two aspects of professional development Firstly, there is 
a substantial investment of time and money in professional development programmes, which 
to be successful, require collaboration and co-operation of whole school communities. Given 
that teachers are faced with a continual barrage of change their motivation for co-operating 
intuitively will depend on the importance they attribute to the change and the likelihood that 
they are able to cope with the changes. The concept of self efficacy addresses the extent to 
which teachers will have these attitudes. To change self efficacy, teachers need to have 
experienced success, vicarious experiences. or be exposed to effective and powerful 
persuasive arguments. When the professional development programme is delivered and the 
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support is gone, who will take responsibility for the ongoing implementation? The answer to 
this may rest with those teachers who have high levels of self efficacy and can motivate, 
support and mentor less efficacious teachers through modelling. establishing action research 
cells and adopting leadership roles. 
 
Secondly, the delivery of professional development programmes needs to be conducted with 
an awareness of issues concerning motivation to change. While it is important to focus on 
individual packages, teaching strategies and theoretical issues underpinning science and the 
learning of science, enabling strategies also need to be developed (O'Brien, 1992). A critical 
function of professional development agents is to establish reflective practices within schools 
and to develop an environment conducive to change. Thus identification of key personnel 
with high self efficacy prior to professional development will enable a process to be set up 
that provides a welcome environment for the programme. Teachers, administrators and 
support staff need to be convinced of the long term benefits of professional development.  
 
Science education is in an era of reform but if any innovation is to become integral to a 
school's development and curriculum plan, the whole school should participate actively in a 
cycle of initiation, implementation and institutionalisation which extends over several years. 
Each phase is critical to the long-term success of any initiative because what happens during 
one phase of implementation influences what happens during subsequent phases. When 
establishing an impetus for change, the initiation phase is especially crucial. It is during this 
phase that beliefs, attitudes and a sense of self efficacy must be addressed. Thus, teachers 
with high science teaching self efficacy can play a vital role in this process. Their interest in 
science can be capitalised on by specifically targeting them with prior professional 
development. It would be expected that such teachers are amenable to considering initiatives 
in science teaching and hence, after undertaking professional development, could act as a 
source of leadership and inspiration for others by contributing ideas, sharing knowledge and 
understandings, providing mentorship. and displaying positive attitudes to the innovation. A 
community in which self efficacy is raised should possess a collective will to implement 
change for the long term benefit of the children and the school (Berman, McLaughlin, Bass, 
Pauly, & Zellman, 1977; Fullan, 1993b). This research should inform the developers of future 
professional development programmes of these issues and the need to target highly self 
efficacious teachers as promoters of change in science education. In conclusion, given Fullan' 
s (1993b) contention that the engine of deep change in the education system is the individual 
teacher, it is evident that continuing research needs to be done into exploring teachers' self 
efficacy and practice in school systems prior to, and as a result of professional development 
programmes. 
 
Notes 
1. The commercial producer of the televised programme Simply Science was Direct 
Broadcasts Network, Pty Ltd, Sydney, Australia 
 
Correspondence: Dr James J Watters, Centre for Mathematics and Science Education, 
Queensland University of Technology, Victoria Park Road, Kelvin Grove, Queensland, 4059, 
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